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rkiZ. t77^71i 1 4 £i£|ig£$;tis3 0 0^<bMIU MRfc^tlCbT 
3 ti T v ^ 3 f - If KM® 5 i: , ■ KM R Jc® b feS&^^MJS 4 ©-as 

[0 0 4 7] 

©iaiIi:> Mi3©T3gi:, Mm±mM4 <DM&34: RC, t-^^^ti 

PI, P 2, P 3 &5fc*7e^t-S 0 
[0 0 4 8] 

#CiC, 1214 (b) (C^lT^fC, 6, 10©^MoT^ 

lfil£/*#3 0 0 SfgfiSfojSIWU tfiW©#$irafciSjKf*3-x4 >^&J6 

"to 

[0 0 4 9] 

J5tcEI4 (c) ic^fJ;e){c, BII*^j»jS4a)±j*©»ffias©«p^tc«>oT^ 
*^-f 5ii:lCJ: y, M^©^##:^-if^*l IC#SUU Ell (a) (b 

[0 0 5 0] 

;icD<fce>C#|g^ffi©¥##U--!f^gl tcifttf. Hi (a) (b) izB 
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v [0 0 5 1] 

< y, g&#^MM4 tei/-if#8Sas5, 9 &0j»*s©fc&gfcJP3T'&ft 

[0 0 5 2] 
[0 0 5 3] 

jgic xmrnmrnizznit. si (a) (to iz^-t&oiz. u-yftmms 

[0 0 5 4] 

mom* <£-^-r z>z.ntfxf*z> 0 

[0 0 5 5] 

Hie *^^tcj;n«, mi, mzomytm^z, 3 tzmicD^mfo* 

7^i:bTf«b, -£*i£><z>2gftiH^2, 3 *ntiM%ftZ><z>Xtete<. mi 
, m2(Z)|§^m^2, 3.$:^«fig^^ri:^nrtg^cfira^^l 0 0, 20 

o *mm±mm±\z&^xmm-tz>z\}ix- mtht^^m^^3 o o srf^L 
^©*ra^#:3 o o zmmRvxt^j n*>^fc ioti^fflm 

[0 0 5 6] 

zofr&b, ^mftm&itmz&^x* ra^^i o o, 2oot$:iiiii 

4 (Ci:oT@;tir£Gg> -£©^##J£ ft£ Z\ £ h tsi&m* <D*MW U— tf £fi 1 
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[0 0 5 7] 

JgtC, U — tfAfi«|S5, 9®'J«yi/"»6, 1 0{Rff^ift^MM4{Cj£g?L 
L/-+F#g^{C|^LTU-1f|§M5, 9 £U£C&it&£, #8P^3&sfSJl 
[0 0 5 8] 

iz m v x mmmm x^mmn^^no^^^ry^izmmt^ztt-t^ 
t.. ft%&mmtf'i^^z.£frt>. mi, in 2 ©is^m^- 2 , z<D&$z%&*pk 

i§£ & muiz ac#f £ z\ t. -e £ £ - 

[0 0 5 9] 

<SH l tf>Hi£M> 

[0 0 6 0] 

EI5tt, ^HifeM^^^^-if^S^^^^L, Ell (a) iZMfoZItT 
IfcBTl)^. ®5 &V^®8 ICfcl^T, El 1 &V^0 3 £HIJ-Xteffl^ 

[0 0 6 1 ] 

0 5{C^VNT, ^»J®^#^l^--tf^«l GaN^l/- tf (!^4 0 
5 nm^U-if) T*&33d 1 ©Ig^Zi:, A 1 G a I n P^U-if 6 
5 0 nm^l/-+f) •e$>-5^2©|§^m^3 £: tfiftif ^M® 4 fCfcoT— fcMC® 

[0 0 6 2] 
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5 S:fi|>t, ^2<D|g^^^3 Ji, n§?G a A s 1 3 ±&C?£j&$ *13 il&tC* 
[0 0 6 3] 

V— tf»SISP5CD±SgK:*-5 y^«SP 1, nSGaAsiil30 
T«lC*-S y jrftSP 2, Sfe^MS4©SmgP4 RlCtf-^ ??MP 3# 

[0 0 6 4] 

fit, t-v^iiPl, P 3 &®DTgg!m$fS£#y&1-<5£, fgl©5& 
ftlH^frisMJU 0 5 nm^lz-lffttfffit^tU *-5^tiP2, P3 
^jtCTJ^i&mSg&^-tSi:, ^2©|6^^3^e>MS6 5 0 nm5©l/- 

[0 0 6 5] 

S^KI5d, ?Sttl5e,.i?iiS5f, p»Fl5g, pS^7 
[0 0 6 6] 

fit, U yt>#tft»6 tpl3>^^ hjf5 i fc&fifcv^T, pM^^y KJS 
5 h©^®{C,^«7^^$tiT*5U, 3glCp{R!=r>#? Hjf 5 i t'J^y* 

[0 0 6 7] 

Ife^ot, y y ^am6#p{R!Jn>#* M5 iMt-^>y^tiI8 
[0 0 6 8] 

£ yj^ftjlCli, T%iS5btt, Si&K-e>^ltniftlfeniGaN 
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A 1 0 0 8 Ga 0 9 2 N ^^ ,J ' 8 /tmlCJgj£$*XTV*&. 

o 

[0 0 6 9] 

N (#U 0 ^ x) , fllAtf In Q Q8 Ga 0. 92 NtIn 0. 01 Ga 0 

MJf5f&, AlGaN^^'J, J?£i?$0. 0 2 mlC^3 tlT V>£ 0 p 
^KI5gtt, Mgl:K-lf>yitpS{tbfcplGaN^f,^y, JfE£,ftj 
0. 2 # iritCT^SftT^S. 
[0 0 7 0] 

pI^5»;KS5htt,'pSAl 0i 08 Ga 0. 9 2 N *'^' J ' 
0. 4 fimlzmmZnT^Z. pfl!l=l>#? M5 i pSGaN^^yj? 
2,ftj0. 1 *t mtCJgJ&StlTV^S. 
[0 0 7 1 ] 

t-^^til8ll Pd, Pt, Au, &N i <Dffitli)\ X 

[0 0 7 2] 

u©ife«^«JS4 at S n<Z>Ht*&JMF4 b Zl h T*£ £ S^JC 

[0 0 7 3] 

&2©3&3fcSS^3<Z>l/--iraiBa$9 tt, niGaAslSl 3 _hlC«M£*lfc 
/t«y77l9a ( nS95»;Kl9b, iS'ffi Jff 9 c , pI^7fFl9d, il« 

[0 0 7 4] 

f bT, pfn>^M9f i:Jl«jl9 eM P 07-> KM 9 d 0>-«|S# 
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V*3f>^U V^^r>^UV^?:nSGaAsi«l 3 ©Jfc«W«5V>as# 

if 38SI» 9 S *l T V \ £ . 

[0 0 7 5] 

fLt, _hi&<£>P$|n>#? hi 9f i:Iil9 e&tf U 0 
l/-tf$8iB»9£n3!GaAsa&Kl 3©^i6ill 1T*««S*U M 

SrilT*, p 13 > * ^ hff 9 f ^ISI 9 e Xtf U y 1 0 tf-^ 

[0 0 7 6] 

J: 'j^ftfi^Cjf^S fc, A>y77|9aH S i £ F- tT> ^tt nMft Lfc 
naGaAs^&jjty, ^0. 5 a mlC?gf&3 tlTV\^> 0 n|[^5*;Ki9 
Mi, nMA 1 0 35 Ga 0> 15 In Q> 5 P^6^»J, J? 3*51. 2 ^ m 

[0 0 7 7] 

ISftl9 ctt, *m+nm©JSSK^/£Sft, GalnP^AlGalnPi: 

yitp M-fb ItAl 0j 3 5 Ga 0. 15 In 0. 5 P^^'J, Ml. 
2 a mtC7£j&£*lT^£„ il«JS9 e li, plGa 0 _ 5l In 0. 4 9 P *^ 
J*»J, JSSfaO. 0 5 fi mtC^JERStiTV^S. pln>^^M9f(t pIG 
a A s ^£/&*JJP£$J0 . 2 # mlC^^$tlTVN-5 0 
[0 0 7 8] 

fit, y *MJB 1 2 Ti, Pt, Cr, AufKliAu-Z 

n©^rti*\ xti* ne>s:jjfl*^t>-frfe^"e^sn, «fi»«7«, sio 2 

[0 0 7 9] 
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[0 0 8 0] 

£1*, KD^IR^ 2 &jgj£"r*fc*b©tt»ra£j«#i 0 0 £0 6 ( 

a) - (d) lC^-rx@tC^oTf«t-^h^{C, «»ffi©tl2©»^^3 
^JER-f -5fc«>©*ig£j*#2 0 0 £0 7 (a) ~ ( d ) &Z>*0 8 (a) ( b ) IC 

[0 0 8 1] 

06 (a) ICfcl^T, #15^77^7 (0 0 0 1) g« 1 4±&C, MOCV 
[0 0 8 2] 

-t&frt), mfc&VyrJT (0 0 0 1) ££«1 4_tlC, GaNXiiA 1 Njfc* 
£j&£JP3,ftj$fc+nmgS<Z)A-/7 7«5 a, Si5: K- fc* > >f hX nlft Lit 
nlG aN^^S|$i5~l 5 mm(iDT«!l5 b, ngA 1 Q 0 gGa 0 

g 2 N^e>J5fc<6JP3*&0. 8 /ttmOnS^^^ KM 5 c , nSGaN^&U5 
JP£$j0. 2/tm©nS^>f Fl5d, In 0. 08 Ga 0. 9 2 N ^ 1 n 0 . 

0 1 G a 0. 9 9 N ^^#pIi:^U 7«£0>#mjfr?#/*fli&**«&/8s^ 

fiI5e, A 1 G a N^e>^cSJ?3*9 0. 0 2 /t m©t? PIII 5 f , M g £ K 
-bf>^LT pMttbfc pSG a N^P>JER*JPS»&0. 2 /imffipW KM 5 
g, pSA1 0> 08 Ga 0. 9 2 N ^^^ 3 ^ 0 - 4/tm©pi^7>yK 
I5h. pS[GaN^e)jS5SS»0. 1 n m<D p fflu > # * hJf 5 i £-t©J8 

[0 0 8 3] 

r^ctc. 0 6 (b) tc^-t<fce>ic, ^»ioo®pi3>^^M5i± 
j*u x'x^ i o 1 fr&atfflUTv^^&jK/stt^ tf^xy^:/^ (r i e) 

[0 0 8 4] 
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ilt'> EI 6 (c) lZm~?£olZ. pS!^7>yKl5h^0. 0 5^11 

mn%b s vmmtL mvmmT% pmt^y km 5 hfr*>$zm-t h^-ry^ 

0>U 7^#W6MMb, fim^ 1 0 1 £|&£-<J-£o 
[0 0 8 5] 

ei 6 (d) {c^-t^fc, 5fc*©u v vrnms-t^^tc-vm^y* 

9 hJS5 i £i&<, 0 0©_L®:£fls{CS i O 2 ©iiI7 

# U ^yflCkotflLfet, pl3>^ni5iMH7J:(c, Pd 

, Pt, Au, 3gL< «N i CDfa*!,^ Xtt^tlb^lM^-a-fcitfe-a-^?:, 2 

MIC^--^ y ^WSJf 8±0)^®{C, ^£^2 0 0 nmCAu^^Siiil 

[0 0 8 6] 

fF|ig£;&fls2 0 0 fCoVvTte, £-f> EI7 (a) tC^-f^lC, nSG 
a As (0 0 1) ««13±(C, MOCVDSlCiU, b-f^P9?:^t 
SfcftfflAlGalnPM&tltS. 
[0 0 8 7] 

-r&:fo*>, ±i!0nSGaAsIil3±lC, S i & F-kf^^ttnSftl 
fcnSGaAs^e>^f$^0. 5 ytt mtf) A y 7 7 M 9 a , nMAl 0> 35 
Ga 0 15 In 0 5 P** 2 /tmfflni^7 KM 9 b, G 
alnP^AlGaln P i: ^ 9 c, Z n £ K — 

fc?>?*LT p^-ftL^A 1 Q> 35 Ga 0> 15 In 0 _ 5 P ffi 1 

. 2/xm©pS^7'yFl9d, pIGa 0 _ 5i In o. 49?*^^ 
JIS0.' 0 5iBm©Stf 9e, p SG a A s ^ 0 . 2 ti m <D p #1 n 

hJB9 f S:^©jii#T*«M-rSo 
[0 0 8 8] 

EI 7 (b) iC^f^lC* -tp:|a£fS#2 OO0pf3>^^M9f± 

tc, EI6 (c) (d) iCatbfcU yS?»«»6 fcH&HWT?, KRl^O'Jfy 
#»1 0 (H5#RfD ©^JC-^fc-tirfev** 2 0 1 £7£J&U 7X^201 
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«fc *JJIffiLTVxsas^S:SlS:tt-f *>xy^->y (RIE) CJ:oTli$£t6 0 
[0 0 8 9] 

Z1Z1T% 0 7 (c) tCaVti^lC, p^7»;Kl9d^0. 2/imII® 

jya t^s^^^tx^f^y&^eti znz^^r. ^-r^^ w-if cassis 9 

©KIllHfcPIcraiB-e, pS^7-y Kl9d«k U^ffi-TS* h9>f^«©y y 
[0 0 9 0] 

0 A^^fCti, ^**>^^#1g«W©*gS:i|&2 0 0 <tml«t»j|b, 
: jfiSft-ffcTKsR* : 7K<Z>it£4 : 1 : 1 hbfcxyf t > M'X'yf 

[0 0 9 1] 

0 7 (d) <D$\mm^T7jk~r&OtZ^ nlGaAsS«l 3®JtSW 
8lV^«|S^*T?Xy^>^UT, nlG a A s mfc 13{C<110> 2fftJC?&ofc 
m%$2 0 2 §r^f Si:«lCl/-if5§jg^9 £7£*&U ±5*©1K«WJC^fiRL/fe 

(0jfc«&) £B&:£irSo 

[0 0 9 2] 

0 8 (a) ICatf J:e>JC, . y yytaill 0±(Z)pffiff3>^^ hf 9 f 
l/-fM9tnIGaAslSl3±t:, S iOgCDlfiSIl 1 S 

[0 0 9 3] 

#cic, 0 8 (b) iZm^&OlZ, pl3>^^h«9fMiiIl 1±(C, 
Ti, Pt, Cr, Auf KttAu-ZnCMtl^, Xtt-etl 

2 0 0 nm©fSt'Ift5Ii:W-^^ ? WiJl (pflff«*§«) 

1 2 &3t«'*.5i:#K:, fim(DS n^e>^Slf^lM4 b fc^icajf 

[0 0 9 4] 

19 IT, ^1814^1 0 0, 2 0 0 06 ( d ) tC^bfc^lST 

Miooit 02 (a) izmLt=.<Dnmmo)m^mL. ms (b) ic^l 
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[0 0 9 5] 

o*»J, 02 (a) c|>, *^(Dy^>y5 1 >^■e^^tlTV^^ l/-if-^|gSP5« 
, 0 6 (d) (3lfeGaN|ii5 a~5 i t'J ^fSS&6 ^Ufcilt 
fc l J, 02 (b) tfi, ^<Z)/^y^>^T*^$tlTV^-^> l/-if-^S9 tt, 0 
8 (b) IC^bfcA 1 G a I n P^ifjg|9 a~9 f i: 'J >y 10 5:|Lfe 

[0 0 9 6 ] 

#Ctc, 0 6 (d) ti8 (b) (C^Ufe^Ml 0 0, 2 0 
M5&6, l 0 &ft3bH^*>-fr& i-iCLT, ilft#^MM4 a h4 b i:$r^M$i± 
5Itt% 0 2 (c) iZmLt^(D£.mmiZ. 0 2 0 0 &i*^ 

«a*(Z)|5gBS:ffofc«^tC, GaNM5a~5iMffi ( 
1-100) ilAlGaln P^il|9 a~9f ©S$0S® (110) rf—mirZ> 
«fce>JC cfflWlOO, 20 0S:i^t)tS„ 3g(CX. &7&<Dmffi^Zh 

ti^m u-if^g i m* <D¥m<& v—vmm. 1 © i/—tf 

[0 0 9 7] 

•eit, 02 (c) izmLt~<Diimm<DW;mx*. w»ioo, 200$: 

»j, Au©if^Il4 a £ S n©Ii^Il4 btfjftjtU AutSn©^ 
& AdKMMff 4 ft, 35tcfifcl»tc «k o tif^II 4 #@ftf 5 r 

ht\ tf»IB4«#1 0 0, 2 0 0 t^-f (CBibfe*riM3 0 0^^ 
ft£ 0 

[0 0 9 8] 

03 (a) izBLfcatmrnc. t7?>f7isi 4 ©tomj: -b- 

> ^H^MT'te, YAGU-f©4M (tI2 6 6 nm) $:m^©*^U>X 
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[0 0 9 9] 

CKZ^^lCftSrSSfift- |fi2 2 6 nmfflm t77^f 7lf 1 4 eft-?? 

tis. IC, t77>f7fiti4i:GaNfflii;^i^^I^sz:i:* 

, G a NjbteMjtfU A fcgJil £. 
[0 10 0] 

vy^tiii 2tjfi»iKi i a u—»f»«as 5 BiraR^Kijftar^i- 

[0101] 

- if 5§ jggp 5 i: mm±mm 4 © & l t v * & m« viz. v- -mmm 5tt7 

&Um& »jlff^*&3 0TC©iSlT4'^4M3 0 0 MmtiCioT, if 
^T^T^«1 4 3 0 0#e>*MM-*. 

[0 10 2] 

r<Z)J:e>lC-9- 7 7^71« 1 4 SrMlB-rs^, MR *mz LT#8!3 
*0>b- if fBjggp 5#, U-if$826»9fl!I^Wy#;te>nsfc#C, m*<DU- 
*?ftmBS<DWmWWifinm-*6. JSIC, nSGaAsIil30H2O2[C 
/SDT(HI^©»TMlC0^$nTVxSll^MM4<Z)§|S^^ U 5, 9 

[0103] 
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[0104] 

IB® (nSGaN h^otV^ffi) iC. Ti, Al^l/<ttAu(DM\ XI* 
Sh&tC, nlGaAslSl3©Tfc Au Ge XftN i XSA ufL/< « 
[0 10 5] 

04 (b) lc^Lfc<£>£|sI*aiiC, y>yyW6, 1 0(D«#^fpJ{cm 
oTTO^3 0 0 5:MSfi$f ^ ' T\ GaN|»«II 

&zmLTi&mt<ftT^z> is—tfftm%$5<z>mmm~e&z> d-ioo) 

[0 10 6] 

EI 4 (c) (c^Lfe©i:|Bl^tc, i6#^M«4©SffiSP4 Rici&oTX 
[0 10 7] 

rc^i^tc^JgM^^^v-ifiStti (C itllf. 111 5 fC^Lfe J: e>ic, 1/ 
oTV^fctf), ^tl^> U-if#§^|J5, 6{C^^^|§^*WI5B&/jN^<t-^>3i: 
[0 10 8] 

[0109] 
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[0 1 10] 

f&-tZ>Z.ttf-BSmte*m$if&fcl 0 0, 2 0 0 $:ifMl4 iCkoTiiLfc 
Tf, ^^2, 3(D|§^rai5»CD«^b0J^I$:> TO»1 0 0, 2 0 0 $: 

[0 111] 

Hie, u— »f»jgas5, 9®'jr^»»6, i ow&mm±mm4izi5:&L 

5. 

[0 112] 

Bfi#/h<*v^£fr£, ftl, * 2 2, 3 ©#38ftj&&#K:3fc£y *7 

[0113] 

<^2©H»J> 

HI <7)Hi6^ffi{C^S^2(Z)||J6MS:^9 S:#IlTiit5. 

[0114] 
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[0 115] 
[0 116] 

mi (Dmmtmzn^smtcDmznmz. iii ©^i§^2&c^£*itv^ 
ffi-&a±izmm^z>z. y, _t«E©iii^mMJiPii^ p3ijw/&3*i-on£. 

[0 117] 

me rti5 b h®ft#m=feMPii^^Au^^^^^>^-^ y i o 

ffi<Z)U - FifegLll, L31#5**^$S£*lTV^ 0 
[0 118] 

fit, U- Ki»Llli:L3lS:jlUTK«i«SKS:«j|!&^--&i:, *<Bffii&«ifc# 
Hft3»mSJ0Pii. P3ih*-^y^mfliSi o 2&tfg&«£«JI4 £SfS*i££:& 

[0119] 

y-K»L31i:, G a A s Ifi 1 3±0>T - $ P 2 tCftJSSft 

IP2 i:ilfe*^MM4 &«Mx£fc&lc, y y 1 0 lc<fcoT#^£ftfc« 

[0 12 0] 
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ootc, mi, m 2. oftytm?- 2 , 3<Du-*fmm®5, QtfmmztiT^&o) 

[0121] 

#{C, U— !f»Se»9 »j&te#©*£^A 1 G a I n b-if ^fe U , 35fC£ 

0 Offl^Sf^-r & £ l £ . £MJi 4 & 1/ - if »JSfflS 5 £ M V X £ 

fgiigp 9 tc £ D -5 & 3&s$s& < 3 £ bTIB T* & s „ 

[0 12 2] 

B.o»3iP^«S4 ©SffigM R««5e#|fi*4 0 0 Ifflif^II P3HC 

^5:^1^4 0 0iAi«<tit5ii:^T'tS o JSC i&3*:£JgJi 4 £ 
£*#S«4 0 0©WfC b-if#gJgS|S5kM§#>T?l|<, fio b -if 

[0123] 

[0124] 
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[0 12 5] 
[0 12 6] 

im 2 (Dmmni&fm 

[0 12 7] 

010 (a) *^^©^#:b-^M©^P^$:^L^^milI, 
010 (b) ii, 010 (a) (c^L^^#^l^— lf^«©^r®^$:^bfe0 
T*&3c B91 l'fcBU 2tt, #¥##U-if^fi©§g;tX@£^Lfc0-e&£o 

01 ofcv^Hi zizis^x, m lft^vm 3 £.m-xitmm~t 

[0 12 8] 

010 (a) (b) ic£^T, r©^#^b-if^«i tt, mia>MM<D]&M 

0 nm^) ©l^-1f^$:miJ1-^ tf#g|ggp 9 b fcffl 2 ©^Iftii? 3 £tfi 
[0129] 

T;i/^-^A (Al) , ifVVJ* (Ga) , <iyVVU ( 

in) <z>e>-54>fc< i«£Mt (n) fc&^tfaftftiii-vjdft^^ai 

4xfc2^©*^v KSfc&^Lfc— S'vrnflttfi (DH) fc, l&*ifeMJS 4 MIC 
[0 13 0] 

3 2 ££411*12 0 0 3 - 3 0 4 9 5 3 4 
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, «H£»5e, «f|?if5f, pI^FI5g, p®^7*;Kl5h, pi 

[0131] 
[0 1 3 2] 

\s-*F$m®$ \t. T;b^-^A (Al), tfUtfA (Ga) , 4.Z/V?Jh> ( 

I n) £>e> fcfc ia*HifcfPi (As), y > (p) , y>^> (sb) 

x.fc-«^\^n^ (dh) MMi&mmiwiz&f&ztifiLV y*?mm&i o 

[0133] 

H#<B«5iS:«LTa3»;, nSGaAslfl 3±iC, A«y77l9a, nM^ 
[0134] 

fit, P {Mn>#? hjf9 f tiiimii9 e&ZfvMt^y KM 9 d©-fflJ# 
[0 13 5] 

H5tC^L/fcU— lf»SISP9 tt, nlGaAsifil3±0-»dlC« 
J«SftTV*S<BtC*fU *|gJfi^ffi<Z)l/-1f»fiaJ9li, 010 (a) (b) IC 
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e>tC nSG a A slil 3 ±©£® {C^jg £ tlfcfilii £ & o T 33 »J. U 

oMjc^Msn^^Mi i vtmmm 1 2^iti 

[0 13 6] 

3g{C, 010 (a) (b) JCaVTi^JC, ^l©^^2(Z)#*g{C«e^Tfl 
2<D#gfti|^3<Z>#Jg(£>##;*:£V^ t-vy^fiMl 2^ifMl4© 
UTUfflfcU, 1 2 RtC^"-^ >y^«*gP 3 #J£f£3;ft-^ 

So 

[0 13 7] 

fit, y?«*iP 1 £P 3 &?iDT|gffir«SKS:^t-Si:, *<DMM 

mm***- < v tnmm 1 2&tfi&;t&«ji4 cp^^ns y y 2?*&gft 

[0 13 8] 

s>sm»u o©sffigJcm^$nrv^s«gaffi cut®) »j#/*s*it^s u- 

[0 13 9] 

fcfc, SSI, I2©^t?2, acWciPWCttlfiin-f-f >^ 

[0 14 0] 

act, frfr&m&*m+&¥m<*is-ifmui <o&iikj:m*Hii l&tfsn 2 

$:#MLTlJi^^So 
[0141] 
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©tf»H4j«#iooi:, mil (b) ic^t-j^tc mmmom 2 nz&ytm* 3 

ZBf&~? Z>t=.&<Dtip ISI^fic 2 0 0 Sr^fcHMK-r*. 
[0 14 2] 

i"^^*>, 011 (a) {Cfc^T, MOCVDtt*CJ:y, «I^.tft77>f7 
[0 14 3] 

MIC u^^#J«*6&Hii<±ffiasd©±<*K:iie»Ji7S^fiJtLfe«, Vvi? 

« a u ©^n^xiif <ie> & ffi^*)-&fe^^.e>««t - ^ y ^«iff 8 & 

[0 14 4] 
[0145] 

#ClC, Ell 1 '(b) lCfcV*T, MOCVDSIffCj:»J, WtlinSGaAsi 

«i 3±}cAiGa i np&¥m&&v&&&&<D¥mftBm*mmm&.-t&z 
(dh) fcaaaufe*, a«?sttiiJ:y±*»^«:aiiR»»cxy^>^-rsc: 

[0 14 6] 

HlC y^y^tRBIl OS:l»<±lifi|S^©^#tCSfi»JSl 1 U 
OHIftHJil 1 fc«r*to^iB»c, ^#^lc<fcoT, Ti, Pt, C 
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- ^ v >rmmm 1 2 zmm u hcj? 1 0 $:-g-^m^$M(Z)fi^{c, s 

[0147] 

£f£#:2 0 0 Sr^HtS. 
[0148] 

rUT^M^lOO, 2 0 0TO#Slfct, «fctC, 012 (a) &C 

3t-tJ;e>fc, ®fe^MJf4a f 4b^t)fsri:^ WWioo, 20 
[0149] 

[0 15 0] 

fit, #IH£##1 0 0, 2 0 0 ^M©^*T'ffii$tfeW^$: 
MM 4 a, 4 b#— M;Lfcjt&*:£M«4 £&»J, W4»1 0 0, 2 0 0^ 
[0151] 

mi 2 (b) ic£v*t, t77>f 7««i 4 &38isu mitmmui- 

[0 15 2] 

jgtc MM±mm4tfj&j&zftte^MmzmmRrf&vT^z>fc&>. _ti&©¥ 
>y^iiii ztmmmi 1 -if Missus HRraRrttcnng^-r 
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[0153] 

7£&C, 012 (c) iZm-t^O^, t77>f7lSl 4 &(t»ia*«#3 0 Oj* 
H$ tlfeM^r © U— !f«lS«P 5 # U— tf*Bjg» 9 M^Sfi U #*. il&lC, A 

[0154] 

#ac, ±i®f7 7>frisi 4 zmmi^ 3 o o 

[0 15 5] 

_fcaB©ifcJ*«L !f3)§»5(Z>®ffibT^£3t®fC. Ti, Al^l 

MMGK.&vTJ&l&'t&t.&K.* nMGa Aslfl 3 eDTSSlC, Ni, Au3g 
L< iiAu-G e ©M*l*»XJ4-t*ie» &ia*#*3*fe^^ ^ V 9. 

mmp 2 &aan$tcj:oT«Mftu istc *-5*;ftiii2©gfflii2R 

[0 15 6] 

±^0t-^7^tiPl, P2, P3Mtm 'Jy*;*»»6 
, 1 0©fiitt#lSHCtfrlRI£j*#3 0 0 fcffijfcWWTMBW-r*. 
[0 15 7] 

lit, MAtfG a N^»M©«ji«it$:^LT^m$tlTVN^ 1/ 

5©»|»ffi7fS>* (l-ioo) ®ic?&oT3$l»i-si:#Jc, ^rA©»WflBK:Sll 

nftmm^omRKn-T-i yrzm-tztuzz^z. u—f&M&zmf&Tz 
o -t&t>?>. 04 (b) izmL tc&tmmomffl* * 

[0 15 8] 
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mz. ±&<&KraRicffiSf &**©mj£ais4K mz-itm 12 (c) 2* 
^>f ^"rei^tc^oT^saL. 010 (a), (b) izTjkLfcmt&^mftis- 

[0159] 

i©J:-5tc*ISlto^Ml©^##l/— !ffi«l JCtfttf, 010 (a) (b) tc 

oTU— if»fi»5 f 9^iffSili:^otv^efei?), «3fej&ISII»*:/J>3< 
tSIt^rS. fit, CD^D VDf©fl©^ h U-5?iEttK:*tLT{»# 

[0 16 0] 

£1 cDHj66^ffiT*tt, hi (a) (b) \z^tc^o\z. mm&mm* 
(DVRmzBamtRiz-tK, ^yryrmzz^xu-vftm&Q zawzm®, 

LTV^tf, *f 2©HIfi0^ftI/- tf$£»l tt, 010 (a) ( b ) K 
[0161] 

J£tC, 2<Z>— — !f#jSJgg|S5, 9®*MR|K:j£fcLTV* 
1 2 R##£iT££#K *B!&««te h &^JC 

[0 16 2] 

*^J6^ffi©$g5i*&tc«fcti«, tfia4/a#ioo, 2 0 0 £ ZfflM& 

mm4iz£^TmM?zz£T*-mtLt=.tpfsimj&ttL3 o o &ftmvt~&. 

lJc4MHi--6(BT-, 4 s «<*53JtXStcfev>TtflS9^*S#l 0 0, 2 0 0 t5:ii 
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[0163] 

3^*^M©^#^l^-if^S<7)«^^^L^^®0T^U, ®10 (a) ( 

b) nm-xitmm^ zmftzm-w^xB^x^z. 

[0164] 

fc-fe^ vV^o)^.wmWL (Vzf-ryy b) 5 0 0_ttc, 0io (a) (b) iz 

[0 16 5] 

$ilf5 0 0it iS«MSPi2#^£*i£3gi iffllP 

cfc e> & m # ^ ^ iz jgj* $ ti r v > <g> 

frt>jt-^ vtmmm 1 2<Dm&^£x<Dm£o>m£m£mvizWLfe-£nx&*) 

Jc^Mf 33£ici: y, |ftjSF«ffiJSP12i: P32#JgJ«3*lTV*5. 
[0 16 6] 

35 IC, l/-if»igaS5©±j*©»fflffii:]»»«MP123S«, Au^^St 

-^'^sii 103 $nfrLxm%Mizmmzti2> tpkiz, vnmm 1 

2©atffilrfcj»£*ffitf P32£#m&e5K@*S*u mzMMmMM P 12, P32 

[0 16 7] 

fit, U- KI»L124:L32&58l5T«»«»&«J»'r*fc, U v 6 



3 9 
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OOnm^) 0) l^-iffttfffitt^tlSo 
[0 16 8] 

U-Ki&£L32£, GaAsS«13±©t-^>^«iP2tCgi$tl 
T U — L 2 t l^T|gS&ttSiE$:'^^ni"'5 U y S>*Mft» 1 OtCio 

2©»3t* : ?3^e)j55ft »fi6 0 0 nmf~7 0 0 nif) <DU— if 

[0169] 

^tSjJflf 5 0 OJC, *1, 3£ 2 <Z>|8ftii^ 2 , 3©U— !f»igaS5, 9# 
[0 17 0] 

#»C, l/-if|6igiS9 &H&te#<Z><gV^A 1 G a I n L/-if »J , JgfC£ 

*&<scarr * tmmm 1 2©©ffigpi 2 

ii&T£#3i«4 0 0 1 Atlf si 2 fflMMi: ffl 2 oCftilSSi; J; o t 

[0171] 

Hie mzammmmT'MmL&atLmmi^ Hasans, azmzn^ 

5, 9©38#/&l8JPB&/.ha <t5rt^T't, MAtfCD^D V D -^©ffitf);* h 
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[0 17 2] 

mi 4 (b) it. mi 4 (a) izm\sfc¥m<b\s-*?mm(z>mmm&*mvfrm 

[0 17 3] 

hi 4 &vnl0i 7 teaser, mi &vnlbi3 tm-xizmm-t 

[0 17 4] 

014 (a) (b) ke^t, z.<D¥m& u— vmm i & i vmmomm 

JM5 fc^Ufclill ©3Sftii^2 *tlJ: (M;U£, i56 0 0 nm 

^-7 0 0 nm^) © U— tfft & m» ^-5 U - if ftMB 9 S:^ b fcm 2 OftftX 

o 

[0 17 5] 

■1/ -if 5 tt, y;t/*-?A (Al) , UVVU (Ga) , >r>^-7A ( 

in) ®^^<i:t)iii:ii (n) nii^timitmui-vmit^m^m 

fc2o©^7<yFIi:l:iife-l^DiI (DH) fc, If^lI4 {ffiflc^ 
[0 17 6] 

^»icj*^ti«, Mx^U-if#6^gp5ti, 0 5lC^L£b-if3§i§gP5 £ 
mm<Dm&ZliLX&*). T«I5 b, nS^77KS5c, nS^KlSd 
> fStt!5e, S?iII5f, pSAV Kl5g, pS?5f Kl5h, pffl 

5 i £ vm.V'yv KM 5 hCD-SP*^y^>^tC J:oTI&*<!?*l5£ * 

[0 17 7] 
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«4tC@*$4X, U-1f#&|ggP 5 COSMIC;*--* «^tlP 1 jW£f£<!S*l 

[0178] 

U—*f&M®9&. T;i/^-^A (Al), #U?A (Ga) , >f>^tfA ( 
I n) ©■5VM<i:%iifct* (As), u > (P) , y>^> (S b) 

© e> *> *j> * < 1 *> i a £ & *tf 1 1 1 - v mit^m^mw & *; a s 

tc-m^umm (DH) lK#&MM4ffllcjgj&3tifeij 0 £ 

[0 17 9] 

<DmmT*mmznr~mmm&zm ut^s. p«3>^^M9f tat 

[0 18 0] 

fit, U— »f»«aiS9tt, JSfii^Ml 1 yi'illl 2Sr^LTiHt» 

&MJI4 lC@5t£*U nlGaAsi«130T^-^ , y^tiP2 

[0181] 

igi *&<z>£t*^#*BJ|LT^.5o 

[01 82] 

Hi ©^Jt^ttKD^ffrv— li. Ell (a) (b) jc^ L <fc 3 fc, 
Mi 3©-^tcu-lf^ig^9^^$tiSi:«{c, *©u-if*8IB8B9 i: 
U-if|§igg|S9©^$tlTV>^^*« l 3±ic»»&M«4#jbj83*i*££ 
T% l»3||^«*4©Wf®*«IHIiam«i:«ioTv%s 0 
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[0 18 3] 

o 

[0184] 

^*UC*fU tflggl », 014 ( a ) (b) IC^iT 

[0185] 

fit, *<Z>S&5f:£MJi4<Z>3t>, U-if5BlgSlJ5<D^MlC5B*Jffi-rg:e)lCM 
[0 18 6] 

^© «k e> (c^«^(Z)^^:#: b-if^e i » i ©^asj^ffi©^^ u- 

[0 18 7] 

fit, p*--^ ytmrnp i tp 3 *mvTmmm%iit@kife-tz>t.. -zamm 
hkiu v pmm&6<DmmizmmztiT^2>mmft mm) jc*»j 

[0 18 8] 

o r mm £ n # u - if #§jggu 9 * ©±«e © ?gtttf ic gfg a f & r t 

[0189] 



4 3 
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j&fe, en 4 (a) (b) izmzftx^zmi , n2<Dftytm*2, zoxm 

[0 19 0] 

mz, frfrzmmzm?z*mfcis-?mmi<z>mmj:mzmi 5oti 6 

[0191] 

^t, mis (a) {c^-r<fce>(c mmm<Dmi<D$&ytm3'2 
©(fia^ioot, sis (b) izm-t^oiz, mmm<om 2 <D&%m* 3 

«:^.-r*fe«>©cf ia^«:2 0 0 £^#)#ig-r£ 0 
[0 19 2] 

-T^t>*>. 015 (a) ICfc^T, MOCVD^fCJ: , J, M^.tft77>f7 
Iil4±}CGa N&¥m<£ <fc »J«**»©4 £ ##*«S:«WI^'r * 3 £ 7?, 

[0193] 

^M8&6 &^t?m£«@ (u-*?ftmm5a>mmizi®m?z>m) 
ciot, WAtfPd, p t^i><ttAu<D'fprti*\ xi±-e*ie> 

[0194] 

*«7^affiLfett»ra^flci o o $:f^$gt- So 

[0195] 

014 (b) MOCVD^tay, ^linfGaAsi 

*1 3±ICAlGa I nP^i#J:^5StS[©^II^iMfi!ct5r 
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ztx*. ^h7>f -ffevtomko u ^ i o £±i£© u ? *jmm& earn 

[0 19 6] 

y^M&i o iimjii i nz-sti^mz, if^tckot, Ti, pt, c 

[0197] 

£j£#2 0 0 £ 

[0 19 8] 

^©i^tCcfJ^^l 0 0, 2 0 0l:Wiim III 1 6 (a) 

IC^-ti^tC 16»^MJi4a, 4b^fc«3i:T% 2 
0 0 ZMfr&fol*: Z> a 
[0199] 

o 

[0 2 0 0] 
[0 2 0 1 ] 

r*UC J: ifife^Jl7 7b^SffiLTV^§fIi|!c$:i^V^T. ilili4a, 4b# 
-#:ftbfell^MM4 t^U> ifMftlOO, 2 0 0^H$tl53i:t 
-ML 3 0 O#f£ig£*l&o 
[0 2 0 2] 

o^y, eu5 (b) izmLfr&oic, tpm$if&fc2 o oizizmm&mmi b 
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[0 2 0 3] 

Ell 6 (a) iCfc^T, iftll4a, 4 b|m±£i±&£1±£^ 
[0 2 0 4] 

7£lC, 016 (b) {CfcV>T, t77>f7lfil 4 £?gi&U aflS»*III- 

© JSii: J: o 1 5 i i: 1 1 7 7 7Sfi l 4 £ u-if»Sias5 i: 
[0 2 0 5] 

mi 6 (c) (c^-r^oic. t77^7in 4 **w^j«flt3 0 oa* 

[0 2 0 6] 

dco<k^tc-t>-7T-rra«i 4 z&m-t&t.* ±&<Dmmm 7 &nmisx^t=. 
, jsic, if^ii4©e>^ ^©®mLTVNfe«ei^M7{c*fioiLTvxfegiJ^^ 

[0 2 0 7] 

.#ClC, ±>*<Z)if 77^71^1 4 SrfO«ILfcitira*^3 0 0 W*.l*H* 
#-c«*ittiSisJ* U il&*^MJ» 4 (DMmm 4 R_tfC££© b T 3 1/ - if fgffigp 5 

o 

[0 2 0 8] 
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^*^tC«fcoT^"T<5il«{C. niGaAslil3®m, Ni,-Au| 
U < ttA u-G e <DtttlfrXl*-*tlb&m&&ti1£tt&&fr<Df&&*-$ V 
iP2$:lf^J:oTMt5. if^I@4 ©^ffigP4HC Au^ 

[0 2 0 9] 

fciZ. ±&(D*-$V*mmP 1, P2, P3 WLfet, Uyyf«»6 

, i o©ss^fatc»oT*ra£j*#3 o o zmfemrnxmrn-tz. 

[0 2 10] 

mftmm^oymfcm^-Tj yyzm~rz\inz£^x. u—9&m&&mj&-t& 

[0211] 

mz, Mm±mm4<Dm&®&. Mx.rai6 ( C ) 2,sjmict^sis 

£MC?&oT, V-if^igg|S9^^n§i!G a A s m®. 1 3l&^^7^Wli: 
JCj:oT#i!IU Ell 4 (a) (b) IZB L (D^mft U-1fg£fi 1 fe^fijt 

[0 2 12] 

&z.£tfBsmtemm±mm4<Diftmz£'ox. mi (D^m^2<Du-^mm 

2>o -e-lt, cd^d vDf®fi(D^ h u-vmmzMvxmmzmxtemmn 
t£*tfo%\£v vTv'?\zmM.^2>z\t.\z&i>), i&mm<Dft%.it*miz&W'?z> 

[0213] 

£t=.. ^mmmmcDm^'mz^tnf, mi (a) (b) izmLr^mi<Dmm 
mm<Dm&o)£oiz. u—fftmms \z^y ^y v^Jtm^xm&tknmmitm 
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-r z>mm±mm4 Mtsriit', 11^114 ^ofcgfjtx 

[0214] 

=R h) 6 0 0±fC, 014 (a) (b) &Cj* L^^HJg^lC^S 

— »f SIS 1 §r@ft5I^T% S(M^©l^±S:EIofc^#^b-if 
^S©#tii£^LTV^ 0 
[0 2 15] 

•tftfc^, J#iS6 0 0fi, If«HP13«$^^10fflt, Sft 

3tl«SeW<SfiSi:'aiS.<fce)«:®#^«tc^snTV^ 0 
[0 2 16] 

Jgtc, ±I©t7 7^7l«l 4 I, l/-if38iBiS 5 ©Rffl 

MtCTi. A 13gU<&Au<Dfa*i7b\ Xtt-e*ie>'«:j|fl*-^43*fc^^e>J*« 
^--^ vy ^m^M 10 4 #Jgj£34xTV*S. 
[0 2 17] 

fit, tf-S l 0 4 i: Pl3i:S: IK* S**i:^tc, Hi 

-if^S 1 tfH^f LTV^ 0 
[0218] 

fit, i&«*MJB P 13, P33lC8affi2*lfc«.y - K»L13, L33£ii£Tlg 
*©rafM^«A**£ilT?##*8£U 3M (D^i!i^2fr£>*&&^b^ 
[0 2 19] 

^3^e>^ »S6 0 0 nmf~7 0 0 nmf) ©b—Ffttfffla* 
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[0 2 2 0] 

0Tife»J, 01 (a) (b) ^ra-Xttffi^-tsaP^SrBI-^TatLTV^. 
[0 2 2 1] 

018(c^vnt, ^m^u-^mmiit. mi U) <b> ic^u^i/-^ 

I/— lf»ISfiP7 0 1 &ft5l3CD^3til?7 0 0 & JglC-fi^fefiljg^ ^ 

ot^>j, #u-if#j!MS5, 9, 7 o i frbiLwzwL&omtez u 

[0 2 2 2] 

tftfpfbfcG a N^?g)g|5 b~5i #aJS $ tl^M^ IT V^5. 
[0 2 2 3] 

31 (C. l/-if5§» 5 (7) U * 6 MlCJlifii^M 7 ««**s n, U V 

[0 2 2 4] 

ls--*?ftMB9 £ U-*fmm%$7 0 GaAsJ:tJ«S||-©S«l 3± 

g[59l±, AlGaInP^l/-f^e,^y, ffiz.i£M 5 IfeAl 

Gain POT9 a~9 f ^if$llfcflill:f U— tf 
5§KggP 7 0 1 tt, AlGaAs^U-f^^S. 
[0 2 2 5] 

Hie, i/-if#§l8SP9, 7 o l t.mm 1 3_tlCte, U-if|§igSP9, 7 0 11C 
**Jg/S3ftTV*S U v5?#«ttl 0,7 0 2 Srl^VNT^® 1 1 

jgic y v i o tc««wic ^ y *mis® i2t, y y 

SS7 0 2tc«^6!iic^i-€>^--^ y fii!7 0 3tf$fi*»Jil i±K3t»3 4x 
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tv^o *- ^ v vmrnm 1 2 ^ 7 0 3 &«^i${c^m£*it^&v^ 

[0 2 2 6] 
[0 2 2 7] 

^"-^ y *»ISJB7 0 3 <Z>-mz. t-v^tIPl, P2, P3, P 
[0 2 2 8] 

fit, ??mp 1 ^p 3 zmcTmmmffiz&ife-rzii^ *v>mM 

4 0 5 nm^<7)U-if^^ffi*f3tlS. 
[0 2 2 9] 

>y*«@P 2 i: p 3 & Si £TS8Sfr«ife -£<BffiSfrS 

[0 2 3 0] 

^^*ffip 2 iiP4 &jtcTigi&«ks:«*&-rs^, zr&mmm 
mtfmfii i 3 sjict u -if missis 7 o i jc«gn, u >y ^#?&s& 702 r*^$ 

> i«fi7 8 0 nm^OI/- WlBWStlS. 
[0 2 3 1 ] 

[0 2 3 2] 
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B2 (a) (b) tC^Lfe<Z>fcra«lC, <Z>*8#3S^ 2 &?g 

fc#^tBfc*IW£lfc#l 0 0 fc, ^M<©^2, i3(D^l?3, 7 

0 0 *&f&-t2>ZL£tf*Sm&tpffi$if$.ft2 0 0 Z¥®ttm-t$>o 

[0 2 3 3] 

fcjEU efra^fiR#2 0 OJCoV^Ttt, S=K13±(C, MOCVD, 
y*<0ffi©^#frSS3S^n-fe^tC J:ot> A 1 G a I n U-if £«Jf 
* U-1ff§ii3P9 A 1 Ga A s&ls-JfZmMLTf&ZU— tf fgiSSP 7 0 1 

9^701 tt^SJC&SLT^S. 
[0 2 3 4] 

02 (b) iz&^t. mmrp<ntimiz&m-tz>\'—y ! ftM&9zu- 

1f»Se»7 0 1 fctSifcf, £flffKH£ttLTV*S U - If #§HS|S 9 £ ? (D U - if 

mm® 7 o i fcssitc^-rs. jgic, tfusira 9 ^ v-vmmu 7 0 1 © 

n©iIi3C 02 (b) lzm?&oteBB1tmf&Lf=.%k. UvS?#«»io 
, 7 0 2 fcBfcV^l/— !f#§3S8P9, 7 0 1 £3ttt*ffi£®£Sf(Cil&M 1 1 &«t 

Its. 

[0 2 3 5] 

Iff«t5. MIC, U y 7 0 1 tI«fl!lK:»«t** - 5 y f« 

#§jggi5 7 0 1 izmm^nx^^mmmi 0 3±icif^t«t5. 

[0 2 3 6] 

mi 2£h*&mji4 b#*ji3ftTi5*;, u— »f»tB» 7 o 1 ±izit. mmm 

1 1 fc^"-^ y ?UJS 7 0 1 #fltJB3*i, i«^Il4 b tffctf 3*lTV^*j^ 
*riM2 0 0 m«t5. P-if#§S3P9#±i£<Z>M5J: l J*>2i 
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[0 2 3 7] 

— (£fS£j£#l 0 OtCO^Tte, 02 (a) (C^LfeCDhlSI^tC, *77 
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